Fast oscillations present in scalp EEG signals can be detected automatically. The fast oscillations are characterized by local increments of power in narrow frequency bands. There is a high agreement between an expert reviewer and the automatic detector regarding the channels with the highest proportion of fast oscillations. a b s t r a c t Objective: We aim to automatically detect fast oscillations (40-200 Hz) related to epilepsy on scalp EEG recordings. Methods: The detector first finds localized increments of the signal power in narrow frequency bands. A simple classification based on two features, a narrowband to wideband signal amplitude ratio and an absolute narrowband signal amplitude, then allows for an important reduction in the number of false positives. Results: When compared to an expert, the performance in 15 focal epilepsy patients resulted in 3.6 false positives per minute at 95% sensitivity, with at least 40% of the detected events being true positives. In most of the patients the channels showing the highest number of events according to the expert and the automatic detector were the same. Conclusions: A high sensitivity is achieved with the proposed automatic detector, but results should be reviewed by an expert to remove false positives. Significance: The time required to mark fast oscillations on scalp EEG recordings is drastically reduced with the use of the proposed detector. Thus, the automatic detector is a useful tool in studies aiming to create a better understanding of the fast oscillations visible on the scalp.
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Introduction
Fast oscillations (FOs) are oscillations visible in EEG signals at frequencies higher than the conventional clinical range of analysis. Recent studies suggest that they may play an important role in normal and pathological brain function. In epileptic patients high frequency oscillations were found in intracranial EEG recordings, both with microelectrodes (Bragin et al., 1999a,b; Staba et al., 2002) and macroelectrodes during ictal (Jirsch et al., 2006) and interictal intervals (Urrestarazu et al., 2007; Jacobs et al., 1893; Worrell et al., 2008; Crepon et al., 2010) . The high frequency oscillations appear to be a good indicator of the seizure onset zone (Zijlmans et al., 2009) , and are possibly related to the outcome of epilepsy surgery (Jacobs et al., 2010) .
The possibility to study high frequency oscillations noninvasively in scalp EEG recordings would help the development of more clinical applications. Early studies reported fast oscillations in scalp EEG of only a small percentage of epileptic patients (Rodin et al., 1976; Nealis and Duffy, 1978) . In the past few years there have been several reports of fast oscillations in scalp EEG (Kobayashi et al., 2004 (Kobayashi et al., , 2010 Inoue et al., 2008; Wu et al., 2008 
